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Abstract 
    Nowadays, according to information technology development, using e-learning for enhancing the quality of education is very 
important. One of the problems considered in e-learning is the lack of educational contents adaptation for all learners. It means 
that educational contents are available for all learners equally. So, one way to solve this problem is modeling the learners before 
recommending educational contents. In fact, learner model is the knowledge about learner that his/her behavior can be predicated 
by an intelligent system based on his/her knowledge, which offers to user’s appropriate educational contents.In this paper, new 
architecture is suggested for using anthologies contents for modeling users. At last learning contents that are adjusted to learner's 
model, are shown to other learners. Also other parameters such as activity types that used by learner and learner’s personal 
information has been used for making the best model. 
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1. Introduction 
Human's advancement in digital age caused that technologies are affected on all aspects of life. One of these 
aspects is education that is very important in man life. E-learning is a kind of distance learning that is done in virtual 
situation by using internet. In e-learning systems user can train at every time, in everywhere and with each situation. 
In these systems, training process doesn’t need communications to be in the class. In this way teacher could apply 
films, sound files with music, game and different content types. 
One of the most important matters in E-learning system is adjustment of training with level of learner's 
knowledge, personalities and behavior abilities. To solve this problem, the system can get information about the user 
with building the model of learner. The model of learner is the special kind of user's model that remarks special 
characters of learner. In general, learner's model is knowledge of system about learner. In fact if system knows about 
goals, abilities, knowledge background, interests and behavior of learners, it could be adapted for them. 
System is adopted based on the learner's model; therefore accuracy adaptation is depending on truth of learner's 
model. Also in some cases the learner's model is used to assessment learner's knowledge, therefore modeling 
process is so important. Modeling learners helped e-learning systems to get a perception of learner and 
recommended learning object based on this perception. 
2. Basic concepts 
In this section basic concepts about learner modeling are given. 
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2.1. Learner's knowledge  
Learner's knowledge is a measure to calculate comprehension of Learner on educational context and it is one of 
the most important parts of learner's model in adopted e-learning systems. In the most of e-learning systems, 
changes in different session and also it may changes during one session. Therefore, the e-learning system that is 
build based on learner's knowledge should understand these changes and can update learner's model with variable 
level of learner's knowledge[1],[3].  
2.2. Learner's interests  
Contrary to early E-learning systems that are based on ultra 
user's interests. During recent decade learner's interests are considered according to their knowledge [4]. Knowing 
about learner's interests, system could adopt object learning on their interests. 
2.3. Learner's goals 
Learner's goals are concepts that the learner wants to be educated and Learner's goals are one of the most 
unsettled learner's model elements and it may changes in different sessions [3]. To know about Learner's goals, it 
should be stored in registration process then activities of learners are compared with web usage mining algorithms 
by the previous restored in database [1]. If activities of learner adapts with the goal of database, this goal will choose 
as learner's goal [8].  
2.4. Learner's background 
is an information that learner has acquired in the past. To get this information, system should extract the long period 
 
2.5. Learning style 
 Learning style mentioned to different methods of education. Different users are preferred to learn from 
learning style and these methods effect on measure of learning in special situations. For example some people 
understand the lessons better by listening and some people by reading. There are different theories about learning 
style that study method of learners and students for learning [6].  
2.6. Definition of learner's modeling 
Modeling learners is knowledge about users and their specifications and it's useful for system to recognize of 
building model of users Learner modeling is a kind of user modeling that pay
-learning. These characters are such as 
escription 
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2.7. Necessary information for building learner modeling 
To build the model of learner, some information should be get that could describe the learner based on it. 
Learner's information can be divided in two parts: 
1- Learner's personal characters include level of learner knowledge and personal information. This information 
helps system to get background knowledge of learner. 
2- Learner's behavior information which be given from her/his interactions with system. 
Interpretation of learner model must describe learner and it should include different his/her dimensions such as 
modeling is described [5].   
 
 
 
Figure 1.  
 
3. Ontology 
The Word "Ontology" is used in different extents from philosophy for knowledge management and web 
extracting for knowledge organizing of structural form. Definition of The Word "Ontology" improved in recently 
 formal and complex 
explanation of ontology, we mention the more obvious and realizable explanation [9]. Ontology is a graph structure 
that is made up of three followed parts: 
1. A collection of contexts (the head of graph) 
2. A collection of relationships that link context to gather (arrows of graph) 
3. A collection of models which related to contexts.  
Ontology is made in automatic, half automatic and handily methods [14]. Data extracting techniques are used 
for making half automatic Ontology. At present there is no option to make Ontology automatically with high quality 
is very high. Therefore technology must help to use human usefully and give the suggestion, emphasize on 
interested information and correct the built Ontology. 
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 In general, we can divide the anthologies to the two groups. These are the ontologies about a specific domain 
and general ontologies. Specific domain ontologies are just include concepts and relation of definite domain and 
 
Using ontology coursed to the implicit relation of contents is meaningful for machines. For example if one 
content covers a specific concept of mathematic and another content includes another concept of mathematic, 
computer is aware of the relation between them.  
4. Proposed architecture 
In this section suggested architecture for building model of learner will be explained. A general view of this 
architecture is shown in figure2.As learner's information is divided to 2 parts; the personal information and behavior 
information. System use two ways for getting the learner's personal information. These ways are taking pretest and 
early registration information of learner. Just as are explained in section 2, the information are extracted from such 
factors as age, job and etc. that are collected in the time of registration. On the other side by pretest that is taken 
from learner, system could estimate the level of learner's early knowledge in different backgrounds. This estimation 
shows that what learner needs about the level of contents exactly. 
For getting the learner's behavior information, learner's behavior at the moment of interaction with e-learning 
system should be tracked. In this system, content is suggested to learner by different types of activities. These 
activities include of films, sound files and games so learners with different interests and different learning styles use 
the variety of these activities. 
At the beginning different learning contents are labeled by experts. For these aims, for each learning object the 
concepts that be covered are extracted as 
 
  
 
Figure 2. The proposed architecture 
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Considering contents which learner studies, considerable content of learner is defined. In next step, the contents 
are compared with standard ontology. Considering to relation between these concepts, it is defined that the learner 
had activities in what sub trees. So system is being able to predict the interested content of learner and learner's goal. 
On one side having the contents that learner used in the past, system could find learner's knowledge background and 
even it is possible to create him/her concept map. For example in figure 4 if learner studied contents that have 
 
On the other side; types of activities that learner did in the past, helps to identify the kind of activities that is 
interested and recognize the learning style of learner. For example the learner who uses sounds files very much, has 
audible learning style and probably wants the same style in next referrals. In [X4] is shown that using the suitable 
learning style can help learner to growing up the level of her/his knowledge. 
 
 
 
Figure 3. Experts assign tags on contents 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.  
 
One of the main benefits of this architecture is that it's very useful for both of the new learners and prior 
learners, because in registration time of new learner, system gets learner's basic information. In that stage, system 
finds the most similar learners to the new learner and suggests contents which they are studding. Of course it's clear 
that as much as learner relates with system, the model which is made have more accuracy and in result the 
adaptation of system with the learner is better. 
The most point of this architecture in using ontology is to get learner's model. As conception accuracy of 
computer about contents are low, using ontology helps computers to improve its understanding on learning objects 
and model of learners subsequently. 
Content 3 
b  
Content 2 
d f a  
Content 1 
h k e 
5243 Mohammad Reza Fani Sani et al. /  Procedia - Social and Behavioral Sciences  46 ( 2012 )  5238 – 5243 
5. Conclusion and next works  
Improvements on using internet, caused to more accessibility of information for users. E-learning systems that 
based on web are benches of the electronic services in web. These systems are useful for every person in every age 
and condition of different bodily and academically. The most character that can enable systems to increase the 
affectivity of learning  process, is adaptation of the e-learning system. For getting this goal all learners should be 
modeled and according to this model contents are suggested. In this paper, for building the learner's model, a 
modern architecture by using ontology of learning activities is suggested. 
In this architecture, learner's personal information is extracted by questionnaire and pretest in registration step. 
Then with tracking the interaction of learner and education system, learner's behavior information is extracted. For 
this aim, system can use learner's object ontology that is used before and type of activities. This architecture helps to 
dig out learning style, knowledge background, interests and goals of learners. At last a suitable model of learner is 
built. With this model system can be adapted for each learner. 
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